
Introduction

Th is report was prepared for the Canadian Consensus 

Conference on the Diagnosis and Treatment of Dementia 

(CCCD) held in May 2012 in Montreal, Canada. Th e 

purpose was to evaluate new defi nitions of dementia and 

pre dementia states in Alzheimer’s disease (AD) and 

vascular cognitive impairment (VCI), and to provide 

consensus recommendations for their potential 

application in clinical and research settings of care that 

were discussed and voted on at the CCCD.

New diagnostic criteria for AD have been advanced 

recently by the National Institute of Aging/Alzheimer’s 

Association (NIA-AA) working groups in 2011 and by 

the International Working Group (IWG) led by Bruno 

Dubois in 2007 and 2010. Th ree NIA-AA workgroups 

reported new guide lines for diagnosis of dementia and 

AD [1], mild cognitive impairment (MCI) [2], and new 

defi nitions for the preclinical stages of AD [3]. Th e IWG 

proposed new diagnostic criteria and a new lexicon for 

AD including its preclinical and prodromal stages [4,5]. 

Th e IWG criteria were clearly stated to be research 

criteria. Th e NIA-AA committees concentrated largely 

on research but also defi ned new clinical guidelines for 

dementia states and MCI with consideration of their 

utility in the clinic. Both working groups aimed to 

integrate in vivo Alzheimer’s pathological biomarkers 

into the diagnostic process

Th e potential for earlier AD diagnosis has been 

supported by the advent of promising in vivo cerebro-

spinal fl uid (CSF) measures of amyloid-beta (Aβ) 1 to 40, 

Aβ 1 to 42, total tau and phospho-tau, and neuroimaging 

biomarkers  – structural magnetic resonance imaging 

(MRI), amyloid positron emission tomography (PET), 

fl udeoxyglucose (FDG) PET – that refl ect the presence of 

the AD pathophysiological process (AD-P). While these 

bio markers enable the identifi cation of AD-P in vivo, 

there is still much to learn about their signifi cance in 

asymp tomatic individuals and the associated increased 

risk of progression to AD dementia. AD-P biomarkers 

have not yet reached regulatory approval in Canada and 

nor are they funded for use in clinical settings, yet they 

form an important opportunity to improve the accuracy 

of diagnosis in research studies across the disease stages.

Several important points should be noted. First, both 

the NIA-AA working group and the IWG criteria focus 

primarily on AD, with consideration of its preclinical, 

predementia and dementia stages. Th e issues of diff er-

ential diagnosis, diagnostic criteria for other non-AD 

dementias, and mixed dementias are beyond the scope of 

the criteria and of this review. Second, there is a 

deliberate eff ort to distinguish between the clinical syn-

dromes pertaining to AD, and the biomarker evidence of 
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its pathologic process (AD-P). Other articles in this CCCD 

supplement will further address the develop mental issues 

pertaining to AD-P biomarkers, while this paper focuses 

more centrally on clinical syndromes pertaining to AD. 

Th ird, within AD-P biomarkers, pre-eminence is given to 

amyloid pathology, given its early presence as a molecular 

neuropathological disease marker and the associated 

hypothesis that therapeutic strategies to enhance its 

clearance could be preventive if administered early enough 

in the disease process [6,7]. One must note that these 

models are evolving as conceptual frameworks and are still 

largely hypothetical at the present time.

Th is paper also includes a section on VCI. Th e 

American Heart Association and the American Stroke 

Association (AHA/ASA) recently formed a working 

group that has issued a consensus position paper entitled 

‘Vascular Contributions to Cognitive Impairment and 

Dementia’ in 2011 [8]. Th is new proposed diagnostic 

framework was considered suffi  ciently comprehensive to 

warrant consideration for the Fourth CCCD.

The syndrome of dementia

Dementia is typically defi ned as a clinical syndrome of 

cognitive decline that is suffi  ciently severe to interfere 

with social or occupational functioning. It remains an 

anchor point of reference within the revised AD diag-

nostic criteria proposals. Routine clinical practice shows 

that the cognitive and functional changes of dementia are 

typically accompanied by changes in behavior and in 

personality, but these have not become core criteria as 

they have been considered heretofore to lack suffi  cient 

diagnostic specifi city.

Dementia has been and remains a clinical diagnosis, in 

which laboratory or imaging tests as yet provide only 

supportive diagnostic evidence. Diagnosis includes a 

careful history. In specialist practice, this is often done 

using a semi-structured interview with an informant (for 

example, the Clinical Dementia Rating scale [9]) although 

a wide variety of assessment approaches exist. Diagnosis 

also involves a detailed medical and neurological exami-

nation, and a formal mental status examination including 

bedside cognitive testing. Brief assessment tools are often 

used (for example, the Montreal Cognitive Assessment 

[10]) whereas in some referral centers extensive neuro-

psychological testing is used as an ancillary diagnostic aid. 

Structured or informal functional assessment is used to 

establish the presence and severity of functional disability.

Dementia diagnoses are most commonly based on the 

Diagnostic and Statistical Manual of Mental Disorders, 

4th edition, text revised criteria [11-13], which require 

impairment of memory and at least one of the following 

domains: language, praxis, gnosis, or executive function-

ing. Th ese impairments need to be suffi  ciently severe to 

impair social or professional life, and must not occur as a 

consequence of a delirium, or be caused by another 

medical, neurological or psychiatric condition. One 

should note that memory impairment, although present 

in most people with dementia, is not an essential 

requirement; rather, at least two cognitive domains must 

be impaired, and of course the other criteria must be 

met. Th e presence of dementia without a dominant 

memory complaint has been demon strated in large 

cohorts of patients with dementia [14,15].

Th e 2011 NIA-AA revised core clinical criteria for 

dementia advance the clinical framework where dementia 

can be diagnosed when cognitive or behavioral symptoms 

meet the following [1]:

1. Th ey interfere with the ability to function indepen-

dently at work or at usual activities.

2. Th ey represent a decline from prior levels of function-

ing and performing.

3. Th ey are not explained by delirium or major 

psychiatric disorder.

4. Cognitive impairment is detected and diagnosed 

through a combination of history-taking from the 

patient and a knowledgeable informant and of an 

objective cognitive assessment, either a bedside mental 

status examination or neuropsychological testing. 

Neuro psychological testing should be performed when 

the routine history and bedside mental status exami-

nation cannot provide a confi dent diagnosis.

5. Th e cognitive or behavioral impairment involves at 

least two of the following domains:

(a) Impaired ability to acquire and remember new 

information  – symptoms include repetitive ques-

tions or conversations, misplacing personal belong-

ings, forgetting events or appointments, and 

getting lost on a familiar route.

(b) Impaired reasoning and handling of complex tasks, 

poor judgment  – symptoms include poor 

understanding of safety risks, inability to manage 

fi nances, poor decision-making ability, and 

inability to plan complex or sequential activities.

(c) Impaired visuo-spatial abilities  – symptoms 

include inability to recognize faces or common 

objects or to fi nd objects in direct view despite 

good acuity, and inability to operate simple imple-

ments or orient clothing to the body.

(d) Impaired language functions (speaking, reading, 

writing) – symptoms include diffi  culty thinking of 

common words while speaking, hesitations, and 

speech, spelling and writing errors.

(e) Changes in personality, behavior or comport-

ment  – symptoms include impaired motivation, 

initiative, increasing apathy, loss of drive, social 

with drawal, decreased interest in previous activi-

ties, loss of empathy, compulsive or obsessive 

behaviors, and socially unacceptable behaviors.
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Th ese NIA-AA clinical criteria were designed to be 

fl exible enough to be used by both general healthcare 

providers without access to neuropsychological testing, 

advanced imaging and CSF measures as well as 

researchers and those at specialty clinics

Proposals adopted at the Fourth CCCD

We recommend the adoption of the criteria for dementia 

proposed by the 2011 NIA-AA working group.

Alzheimer’s disease dementia

Th e clinical diagnosis of AD dementia has traditionally 

rested on a two-step process: identifying the presence of 

dementia and then a clinical pattern of AD conforming to 

the 1984 National Institute of Neurological and Commu-

ni cative Disease and the Alzheimer’s Disease and Related 

Diseases Association criteria [16]. Indeed, the National 

Institute of Neurological and Communicative Disease 

criteria have been the diagnostic standard for more than 

25  years, with many validation studies against neuro-

pathological gold standards having been performed [17]. 

Th e current NIA-AA criteria propose some revisions to 

the National Institute of Neurological and Communi ca-

tive Disease framework. In addition to the clinically 

determined probable and possible AD diagnosis that 

have been used until now, a third grouping of ‘probable 

or possible AD with biomarker evidence of AD-P’ has 

been added [1]. Th e use of biomarkers to enhance 

certainty of AD is described presently as useful in three 

circumstances: investigational studies, clinical trials, and 

optionally where the biomarkers are available and 

deemed appropriate by the clinician. We will discuss this 

important third category at length below and in the other 

papers of the consensus conference.

Within the revised probable AD dementia grouping 

there is recognition that there are both amnestic and 

nonamnestic presentations that can be clinically identi-

fi ed. Th e amnestic presentation, which is most common, 

has both impairment in memory function as well as in a 

second cognitive domain, while the less common non-

amnestic presentations can include progressive visuo-

spatial impairment, syndromes of predominant frontal/

executive dysfunction, or language impairments with 

prominent naming diffi  culties. Individuals diagnosed as 

probable AD by the previous criteria remain probable 

AD by the current revised criteria.

Th e diagnostic designation of possible AD continues to 

include individuals with atypical course or clinical 

features including the presence of concomitant cerebro-

vascular disease, manifestations of dementia with Lewy 

bodies (including visual hallucinations, fl uctuations or 

parkin sonian features) or the presence of another neuro-

logical or psychiatric disease comorbidity, or medication 

use that could be contributing to the dementia.

Th e third category of ‘probable or possible AD with 

biomarker evidence’ includes either evidence of brain 

amy loidosis with low CSF Aβ 42 or positive PET amyloid 

imaging or, alternatively, downstream evidence of 

neuronal degeneration or injury with evidence of elevated 

CSF tau (total tau and/or phosphorylated tau); decreased 

FDG uptake on PET in the temporo-parietal cortex; or 

disproportionate atrophy on structural MRI in the 

medial, basal and lateral temporal lobe, and medial 

parietal cortex. Th is bio marker evidence is proposed to 

increase the certainty that the basis of the clinical 

dementia syndrome is the AD-P. Given that these 

biomarkers have not yet been approved for diagnostic 

use by most regulatory or paying authorities in Canada, 

their use will be restricted in the near term to research 

studies. At the same time, it must be acknowledged that 

in a few centers and provinces (for example, Quebec) the 

biomarkers are already available in certain circumstances 

for specialist physicians.

Proposals adopted at the Fourth CCCD

We recommend the adoption of the recommendations 

concerning probable and possible AD dementia core 

clinical diagnostic criteria proposed by the 2011 NIA-AA 

working group.

Mild cognitive impairment and prodromal 

Alzheimer’s disease

Th ere is overwhelming evidence that MCI is a risk state 

for progression to AD dementia. Th e development of 

AD-P biomarkers has supported a more refi ned clinico-

biological defi nition of this at-risk state. Both the NIA-

AA working group and the IWG have undertaken to 

integrate biomarkers into the diagnostic formulation of 

this condition. Th e NIA-AA group has conceptualized 

their approach around MCI due to AD, with the presence 

of AD-P biomarkers increasing the probability of pro-

gres sion to AD dementia. Th e IWG has taken a diff erent 

view that a characteristic clinical presentation of AD in 

the predementia stage (prodromal AD), supported by the 

presence of one or more AD-P biomarkers, is suffi  cient to 

diagnose AD. While there are currently no proven 

therapies to infl uence the longer term outcomes of these 

conditions, both defi nitions support the research of 

predementia AD interventions, both pharmacological 

and nonpharmacological. We will review each proposal 

in detail below.

The International Working Group defi nition of prodromal 

Alzheimer’s disease

Th e IWG has taken the view that ‘the term “Alzheimer’s 

Disease” should … encompass the whole spectrum of its 

clinical course, from earliest specifi c clinical symptoms, 

to dementia’ ([5], p. 1120). Importantly, this allows a 
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diagnosis of AD independent of a diagnosis of dementia. 

Prodromal AD would be the predementia stage of AD, in 

which there is a typical AD-type clinical amnestic pheno-

type, along with positive AD-P biomarker(s). Th e clinical 

amnestic phenotype includes the presence of defi nite 

impairment on specifi ed memory tests that control for 

encoding and where there is a failure to normalize recall 

with cuing (for example, impaired performance on the 

Free and Cued Selective Reminding Test). Th ere needs to 

be supporting evidence of at least one abnormal AD-P 

biomarker for a patient to be reclassifi ed from MCI (a 

risk state) to prodromal AD (a stage of AD). Alternatively, 

atypical AD can be diagnosed in its prodromal stages 

when a known phenotype of AD (posterior cortical de-

genera tion, logogenic aphasia, or frontal behavioral 

variant) is supported by one or more abnormal AD-P 

biomarkers. AD dementia transition occurs when cogni-

tive symptoms become suffi  ciently severe to interfere 

with social functioning and instrumental activities of 

daily living [4,5]. Th e prodromal phase of the disease 

describes the predementia stage and AD dementia des-

cribes the later stages.

The NIA-AA defi nition of mild cognitive impairment due to 

Alzheimer’s disease

Th e NIA-AA group has taken a diff erent approach, 

applying a four-step process to establish the framework 

for a diagnosis of MCI due to AD [2]. Th ey characterize 

the fi rst step as establishing the presence of MCI, build-

ing on the published literature of the past 15 years. Th e 

second step involves the characterization of the cognitive 

and functional measures for assessment to establish the 

diagnosis. Th e third step considers establishing an 

etiological diagnosis of MCI of the AD type based on 

ruling out vascular, traumatic, and other medical causes 

of MCI, looking for evidence of progressive decline, and 

looking at AD genetic factors where available. Th e fi nal 

step addresses the presence of positive biomarkers for 

AD-P, classifying these as biomarkers of brain Aβ protein 

deposition or biomarkers of downstream neuronal de-

genera tion or injury.

In the fi rst step, there were subtle but important 

specifi cations for the clinical core criteria for a diagnosis 

of MCI. Th ere should be concern from either the 

individual or their informant regarding a change in 

cognition, compared with their previous level of func-

tion ing, with objective evidence of lower than expected 

performance in one or more cognitive domains. Th e 

cognitive changes would typically be 1 to 1.5 standard 

deviations below appropriate age and education-adjusted 

normative data. Th ese ranges are guidelines and not 

cutoff  scores. On the important issue of functional 

disability, within the proposed criteria there is a 

description of ‘generally mild functional impairment for 

complex tasks, but basic ADLs [activities of daily living] 

should be preserved’ ([2], p. 4). Individuals should not be 

diagnosed with dementia in that ‘there is no evidence of a 

signifi cant impairment in social or occupational 

functioning’ ([2], p.  3) and that there should be 

preservation of independence in functional abilities. Th is 

important acknowledgement that persons with MCI 

commonly have mild problems performing complex 

functional tasks they were able to perform previously 

represents a further elaboration of a diffi  cult area in the 

diagnosis: ‘Th ey may take more time, be less effi  cient, and 

make more errors at performing such activities than in 

the past. Nevertheless, they generally maintain their 

independence of function in daily life, with minimal aids 

or assistance’ ([2], p.  3). Th e critical factor separating 

MCI and dementia (presumably AD) in the NIA-AA 

framework consists of the severity and extent (one versus 

at least two domains) of the cognitive/behavioral defi cit, 

and consists of the presence or not of a signifi cant degree 

of functional impairment. Unfortunately, despite these 

eff orts to defi ne the nature of the functional disability, it 

remains a diffi  cult issue, depending on how performance 

of daily activities is assessed, the quality of the caregiver/

families’ responses, and the nature of the activities that 

exist to interrogate.

Th e fi nal step in the NIA-AA approach to MCI is the 

application of biomarkers within research criteria of MCI 

due to AD. A nomenclature is proposed where the use of 

biomarkers can increase the likelihood of MCI due to AD 

in any individual. If both Aβ and neuronal injury (tau, 

FDG, or structural MRI) biomarkers are positive  – that 

is, indicating AD-P  – then a high likelihood that MCI 

syndrome is due to AD therefore exists. If one of the two 

categories of bio marker is untested and the other is 

positive, then the likelihood is intermediate. In cases 

where the two results are confl icting (that is, Aβ markers 

suggest AD-P, but neuronal injury biomarkers do not), 

the results are ambiguous, or the tests have not been 

carried out, then the biomarkers are deemed 

uninformative and only MCI core clinical criteria would 

be met.

An important caveat has been provided by the NIA-AA 

group around the intended application of the MCI due to 

AD criteria. Th e core clinical criteria for MCI are 

designed to be applicable in all clinical settings, but the 

research criteria with biomarkers are currently restricted 

to research because of lack of standardization of bio-

markers, limited experience with cutoff  points for 

diagnosis, and limitations in access. Th e research criteria 

are designed to be ‘a work-in-progress that will be 

updated regularly as new information becomes available’ 

([2], p. 2).

Th e NIA-AA approach to MCI appears more conser-

vative than that of the IWG, making fewer assump tions. 
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We note again that IWG criteria are intended as research 

criteria where the NIA-AA criteria include clinical 

application, and are compatible with care settings where 

there is no access to biomarkers. When biomarker tests 

are not available, the core clinical criteria for MCI are 

deemed suffi  cient. Indeed, there is no suggestion that 

more than this should be done clinically at the present 

time. Even were the new MCI due to AD criteria to 

become used in clinical settings, the only change would 

be adding levels of likelihood of AD etiology in view of 

added biomarker information. In fact, for both AD and 

MCI, the core clinical criteria are separated out and given 

primacy. One can continue to do adequate medicine 

without recourse to FDG PET, amyloid imaging, struc-

tural MRI, or CSF testing.

Th e concept of prodromal AD in the Dubois criteria, in 

contrast, requires the application and cost of ancillary 

bio markers. Were these criteria to be applied in clinical 

settings, patients might be requesting these tests pre ma-

turely given current caveats around their use. Th e 

advantage of being reclassifi ed from MCI to a more 

accurate designation as prodromal AD is currently un-

certain. Nevertheless, such a shift could lead to increasing 

referrals to specialty clinics in order to gain access to 

cutting edge sophisticated neuroimaging as well as CSF 

biomarkers. MCI remains the more clinically accessible 

diagnostic clinical construct at the present time.

Functional impairment remains a key dividing line 

between predementia and dementia states. Unfortunately, 

assessing functional decline is diffi  cult, depends largely 

on how carefully performance of daily activities is 

assessed, the quality of the caregiver/families’ responses, 

and what activities there actually exist to interrogate. 

Some prominent researchers such as David Bennet have 

suggested abandoning function questions completely and 

developing algorithms based on cutoff  scores on normed 

cognitive measures to designate AD, and this appears 

actually to correlate as accurately with postmortem 

pathology [18]!

If function is preserved completely, then the individual 

clearly shows MCI. But how much functional impairment 

is necessary to be signifi cantly impaired? Recently, 

Morris has argued that with the new criteria there was 

somehow more leeway for functionally impaired indi-

viduals to be labeled with MCI rather than dementia [19]. 

Morris complains that if a liberal interpretation is 

applied, individuals who are only mildly impaired on a 

range of functions might still be considered to be 

functionally independent, and therefore are classifi ed 

with MCI. He reviewed data suggesting that indeed most 

mild AD subjects could be reclassifi ed as MCI in this 

manner. We reject this position as overly alarmist, and 

consider the current suggestions to be appropriate and 

feasible. Th e authors of the NIA-AA papers stress that 

‘the clinical syndrome (of MCI) is almost identical to the 

one pre viously described by Petersen et al’ ([2], p. 4). 

While functional impairment will continue to be a 

diffi  cult and vague criterion, we doubt that the new 

description will change in the least the clinical approach 

to MCI and dementia diagnosis.

Proposals adopted at the Fourth CCCD

We recommend the adoption of the core clinical criteria 

for MCI proposed by the 2011 NIA-AA working group 

[2].

We recommend reassessment of the utility of the con-

cept of prodromal AD in the future when AD-P bio-

markers are available, validated, and approved for use in 

Canada.

Preclinical stages of Alzheimer’s disease and 

normal older subjects

An important contribution of both research working 

groups was to open the discussion on the lexicon and 

approach to research with cognitively normal subjects 

who have abnormal AD-P biomarkers. Th ese subjects 

would be hypothesized as being in the long preclinical 

phase of AD preceding MCI, where there is evolving 

AD-P, particularly Aβ peptide accumulation and initial 

neuronal injury. Th e NIA-AA working group on pre-

clinical AD addressed this thorny but important issue, 

with the proposal of a draft operational research 

framework for detecting and staging preclinical AD [3]. 

Th ey liken their proposal to preclinical disease conditions 

in other medical specialties – for example, carcinoma in 

situ or type II diabetes  – where it is accepted that 

symptoms are not necessary to diagnose disease. Th e 

operational framework is based on the growing ability to 

detect abnormal biomarkers in individuals who might 

otherwise be classifi ed as older normals. Considerable 

evidence indicates that there are between 20 and 40% of 

clinically normal older individuals who demonstrate 

evidence of amyloidopathy [20] and there is reason to 

think that positive amyloid biomarkers on imaging 

precede dementia by 10 to 15 years [21]. Th ere is also a 

set of older individuals who show evidence of neuronal 

degeneration, with changes on MRI or FDG PET. Th ere 

are even individuals who show both of these, along with 

very subtle cognitive changes but no real complaints of 

memory loss. Th ese individuals do not meet the criteria 

for MCI.

Th e NIA-AA group proposes an operational research 

framework for staging preclinical AD. Stage 1 preclinical 

AD is defi ned as asymptomatic amyloidosis; Stage 2 is 

defi ned as asymptomatic amyloidosis accompanied by 

evidence of neurodegeneration (evidence of elevated CSF 

tau, decreased FDG uptake on PET in the temporo-

parietal cortex; or disproportionate atrophy on structural 
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MRI); and Stage 3 is defi ned with the same biomarker, 

with colleagues underscoring that the framework is for 

research and is not intended for clinical diagnostic 

purposes, and that many individuals meeting criteria for 

the three stages may never actually develop the clinical 

features of AD in their lifetime. Th ey acknowledge that 

‘the defi nitive studies to determine whether the majority 

of asymptomatic individuals with evidence of AD-P are 

indeed destined to develop AD dementia … will likely 

take more than a decade to fully accomplish’ ([3], p. 11).

Th e IWG applies the more cautious defi nition of 

asymptomatic at-risk for AD to cognitively normal 

individuals with positive pathophysiological markers 

including brain amyloidosis, and reserves presympto-

matic AD for individuals identifi ed as aff ected by auto-

somal dominant AD mutations and therefore certain to 

develop AD symptoms in the future [5]. Th is approach 

acknowledges explicitly that AD-P in the absence of 

clinical symptoms should not be seen as a disease state, 

and should not be diagnosed as such. Consistent with the 

philosophy of AD as a clinical–biological entity, the IWG 

would consider shifting the border between normal and 

disease only if there were validated very early cognitive or 

behavioral changes that predate the features of prodromal 

AD, and that co-occur with AD-P abnormalities.

Proposals adopted at the Fourth CCCD

We recommend the IWG defi nition of asymptomatic at-

risk for AD states [5] for research purposes.

Given that the presence of brain amyloid in normal 

people is of uncertain signifi cance, we propose that the 

CCCD discourages the use of amyloid deposition 

imaging in individuals without memory loss, outside the 

research setting. Th e medical community should be clear 

in its discussions with patients, the media and the general 

population that a presence of brain amyloid in normal 

people is of unclear signifi cance at the present time.

Vascular dementia and vascular cognitive 

impairment

Vascular dementia occurring with AD is common, but 

pure vascular dementia appears to be uncommon [22,23]. 

A full review of the management of dementia with a 

cerebrovascular component was developed in Canada in 

the Th ird CCCD and was presented by Bocti, Black, and 

Frank [24]. Th ere are both conceptual and pragmatic 

diffi  culties in trying to portray vascular dementia as a 

distinct entity. Of the criteria now in use, the National 

Institute of Neurological Disorders and Stroke–Asso cia-

tion Internationale pour la Recherché et l’Enseignement 

en Neurosciences criteria [22] and the Alzheimer’s 

Disease Diagnostic and Treat ment Centers criteria [25] 

have been especially infl uential but each set has 

limitations. In practice, most criteria are insensitive [26] 

and diff erent sets of criteria give diff ering estimates of 

who has vascular dementia [26,27]. Vascular lesions are 

found in many dementia patients, including those with 

other wise classical AD, where they are often detected 

only by routine neuroimaging. On the contrary, patients 

with only vascular pathology as the cause of their 

dementia have been uncommon in many series [28,29]. 

Most patients have mixed pathology, so that patients 

with vascular lesions commonly have evidence of other 

neuro degenerative disorders [30]. One should also note 

that many patients with positive imaging do not have a 

stroke history, implying a high occurrence of silent 

strokes.

Against this background, the proposal to consider 

moving the concept from vascular dementia to one of 

VCI appears justifi ed [31,32]. Th is led the AHA/ASA to 

form a working group that has issued a consensus 

position paper entitled ‘Vascular Contributions to Cogni-

tive Impairment and Dementia’ in 2011 [8]. Th is con-

sensus position paper proposes diagnostic criteria for 

VCI as well as several recommendations regarding 

neuro imaging, nonpharmacological and pharmacological 

management at diff erent stages of the clinical spectrum. 

According to the AHA/ASA paper, VCI should include 

all stages of cognitive disorders associated with cerebro-

vascular disease, from mild symptoms to overt dementia: 

‘Simply put, VCI is a syndrome with evidence of clinical 

stroke or subclinical vascular brain injury and cognitive 

impairment aff ecting at least 1 cognitive domain’ ([8], 

p. 4). Th e practical diagnostic approach presented has the 

merit of being independent from the specifi c underlying 

cerebrovascular process (cardioembolic, atherosclerotic, 

ischemic, and so forth). Diagnostic criteria are proposed 

for vascular dementia (probable and possible) and for 

vascular MCI (probable, possible, and unstable).

Based on cognitive testing of a minimum of four 

cognitive domains (executive function, memory, lan guage, 

and visuo-spatial functions), the diagnosis of dementia 

requires a decline on at least two domains, suffi  cient to 

interfere with functioning. Probable vascular dementia 

requires the presence of a clear temporal relationship 

between a cerebrovascular event and cognitive impair-

ment or a clear relationship between the severity and 

pattern of cognitive impairment and neuroimaging 

evidence of subcortical cerebrovascular disease. Th e 

diag nostic criteria for possible vascular dementia are 

fulfi lled if there is no clear relationship between cognitive 

impairment and cerebrovascular disease, if the infor ma-

tion available is insuffi  cient or clinical symptoms pre-

clude assessment, or if there is evidence of a concomitant 

neurodegenerative process that may contribute to the 

cognitive impairment. Th ese criteria do not require the 

traditional stepwise progression of cognitive impairment 

associated with multi-infarct dementia, and they are not 
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conditional on memory impairment being present. Th e 

diagnostic criteria for probable and possible vascular 

MCI parallel those of probable and possible vascular 

dementia, with the important exception that instrumental 

activities of daily living should be normal or only mildly 

impaired. Interestingly, the ASA/AHA introduced the 

concept of unstable vascular MCI to account for indi-

viduals whose impairment may revert to normal during 

follow-up.

Proposals adopted at the Fourth CCCD

We recommend the 2011 ASA/AHA recommendations 

for the diagnosis of VCI [8].

What is missing? What is needed in the future?

Th is paper has focused on the new diagnostic formu-

lations of AD that support the earlier identifi cation of 

disease based on biomarker integration. Th ere is 

currently an emerging belief in the fi eld that the failure to 

make progress in therapeutics of the disease is arising 

from interventions that occur too late in the processed 

pathophysiological process. Th e emergence of biomarkers 

that identify the pathology of AD ahead of its sympto-

matic expression may in future allow the potential for 

studies directed at earlier intervention, including those 

directed at prevention of AD/dementia.

Th e time may now be here to reconceptualize the 

functional impairment criteria for AD diagnosis given 

some of the signifi cant decade-long challenges of defi ning 

the right amount of impairment. Defi ning functional 

impairment cutoff  points is very diffi  cult, and even 

assessing function in many cases is unworkable, given its 

signifi cant social and gender context. Th is is clearly an 

area that requires further work.

Outside AD are the considerations of the status of 

mixed dementia versus pure AD and vascular dementia. 

In the clinic, the majority of older patients have some 

evidence of vascular as well as neurofi brillary pathology, 

and if we had (or will have in the future) better imaging 

techniques this fraction would probably rise. Th e 

McKhann group paper proposes designating etiologically 

mixed presentations of AD as a form of possible AD 

dementia, and the IWG refers to mixed AD for such 

individuals [4,5]. However, clear emphasis remains on 

pure AD as the major diagnosis because its pathological 

footprint remains most accessible. Other researchers 

consider that this approach should be turned on its head 

and mixed pathology considered the usual state [33], 

particularly in older individuals [26,34]. As Richards and 

Brayne state in a recent British Medical Journal editorial: 

‘It is timely to interrogate the term Alzheimer’s Disease. 

In older age groups, AD seems to be a diff use clinical 

syndrome representing the gradual accumulation of 

multiple pathologies, arising from multiple interlocking 

risk factors over the life course. Th e term Alzheimer’s 

syndrome seems more appropriate’ ([33], p. 865). Th is 

alternative approach bears empirical consideration and 

assessment in the future.
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